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Project Summary
• We will produce 16,000 transformants using a
transposon, which will insert itself randomly into the 
genome of X. cucurbitae. 
• The bacteria will also have been prior transformed with 
the reporter plasmid for which GFP expression is 
controlled by the QS promoter and luciferase 
expression is controlled by the hrp promoter. 
• We will be able to screen for novel virulence genes by 
GFP and luciferase assays. 
• If hrp gene cluster expression or genes related to 
quorum sensing are interrupted by the transposon, 
luciferase and GFP respectively will not be expressed.
• Particular mutants that do not express GFP and/or 
luciferase will be analyzed further to see which 
gene(s) were interrupted.
Introduction
The health and yield of important crop plants around the 
world is a significant concern when faced with food 
scarcity in the generations to come. The Xanthomonas
bacterial genus can infect more than 400 different plant 
species including economically important crops such as 
rice and soy1. In Illinois, Xanthomonas cucurbitae can 
infect pumpkin and winter squash and cause bacterial 
spot disease (Figure 1) resulting in up to 100% yield loss 
of pumpkin crops1,5 The disease caused by this pathogen 
has become one of the most significant threats to 
production of pumpkins in Illinois, the U.S. and the world5.
There are several known virulence factors in the 
Xanthomonas genus that induce pathogenic response in 
host plants. These include the hypersensitive response 
and pathogenicity (hrp) gene cluster and quorum-sensing 
(QS) pathways2. Much of the genome of X. cucurbitae, 
however, is unknown. We aim to identify and 
understand the function of novel virulence genes in 
the X. cucurbitae genome by generating a transposon-
mediated mutant library and analyzing mutants for genes 
involved in QS response and hrp activity by using a 
reporter plasmid to allow for screening of the 
transposon’s effects.
Methods
• We began by designing and constructing the reporter 
plasmid using a pAG4 template which already 
contains sequences for gentamycin resistance and 
luciferase3. 
• We confirmed the presence of GFP, QS, and hrp by 
gel electrophoresis and DNA sequencing. 
• The plasmid was isolated and transformed it into E. 
coli (strain S17-1) using heat shock.
• We are in the process of transferring the reporter
plasmid to X. cucurbitae by biparental conjugation 
(Figure 2). 
• Once the bacteria has been transformed, mutants of 
X. cucurbitae will be generated by inserting a Tn5 
transposon and screening 16,000 colonies. By doing 
this number of colonies, we will cover most of the X. 
cucurbitae genome4. 
• The transposon will interrupt genes within the bacterial 
chromosome. If these interruptions occur in genes 
involved with QS or hrp, GFP and luciferase 
expression will be affected as a result.
• Mutant colonies in which genes involving QS were 
interrupted will not express GFP, and the GFP assay 
will show no fluorescence.
• Mutant colonies in which genes involving hrp were 
interrupted will not express luciferase, and will not 
fluoresce with a luciferase assay.
• We can analyze any genes that result in QS or hrp 
expression being interrupted.
Results – Transforming X. cucurbitae
• The results from the gel electrophoresis and DNA 
sequencing came back positive (Figure 4) for QS and 
GFP promoters, indicating they were present in the 
plasmid. 
• The results for the hrp promoter, however, were not 
showing on the first gel electrophoresis with one round 
of PCR. The results from the DNA sequencing were 
also a failure. 
• We repeated PCR for this sequence and had a 
positive gel result (Figure 4), and the DNA sequencing 
was positive the second time as well. 
• Originally, we tried to transform the X. cucurbitae using 
electroporation but it was unsuccessful. 
• We then tried biparental conjugation method (Figure 5) 
which also was not successful on the first try. We are 
in the process of repeating the conjugation method.
Expected Outcomes
• We are still in the process of transforming X. 
cucurbitae with the reporter plasmid. 
• We are repeating conjugation and are hopeful it will be 
a success.
Figure 1. An infected fruit 
with lesions caused by 
Xanthomonas cucurbitae1.
Figure 2. Biparental conjugation 
between E. coli and X. 
cucurbitae, resulting in the 
transformation of X. cucurbitae 
with the reporter plasmid.
Figure 4. Gel electrophoresis confirmation of GFP, QS and hrp 
promoters. The left is the first successful gel for eGFP and 
engXCA (QS). The right is the repeated gel for hrcU (hrp) only.
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Reporter Plasmid
? ? Step 1. Design the reporter plasmid.
Step 2. Transform the plasmid into X. 
cucurbitae.
Step 3. Generate mutant library.
Step 4. Analyze for GFP and
luciferase expression. If there is no 
expression, genes involved with QS or 
hrp have been interrupted.
Figure 5. E. coli and X. 
cucurbitae on a NA plate, 
allowing for conjugation to occur.
Future Directions
Identifying genes involved in virulence within the X. 
cucurbitae genome will create a more comprehensive 
understanding of pathogenicity factors for plant pathologists 
and researchers.
Applying these concepts to future innovations could prevent 
the loss of pumpkin and squash crops and could potentially 
be applied to other members of the Xanthomonas genus.
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